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CLAIMS 



[Claim(s)] 

[Claim 1] Electric flow structure of a ferroelectric memory chip which is the electric flow structure of a 
ferroelectric memory chip and a desired connection object, and is characterized by connecting this gold 
bump through a terminal and a gold member of the above-mentioned connection object while a gold bump is 
formed in an electrode pad of the above-mentioned ferroelectric memory chip. 

[Claim 2] the above-mentioned gold member — a gold streak — electric flow structure according to claim 1 
which is a wire. 

[Claim 3] A semiconductor device according to claim 1 between which the above-mentioned gold member is 
made to be placed between gold bumps of the above-mentioned ferroelectric memory chip and terminals of 
the above-mentioned connection object which were made into a letter of opposite. 

[Claim 4] The above-mentioned gold member is electric flow structure according to claim 3 which is the 
stud bump who was projected and formed from a gold bump of the above-mentioned ferroelectric memory 
chip, or a terminal of the above-mentioned connection object, and in whom a compression set is possible. 
[Claim 5] A gold bump forming face of the above-mentioned ferroelectric memory chip and a terminal 
forming face of the above-mentioned object are electric flow structure according to claim 3 or 4 joined by 
adhesives made of resin. 

[Claim 6] Adhesives made of the above-mentioned resin are electric flow structure according to claim 5 
which is resin of an epoxy system or a phenol system. 

[Claim 7] The above-mentioned connection object is electric flow structure according to claim 1 to 6 which 
is a semiconductor chip containing a ferroelectric memory chip. 

[Claim 8] The above-mentioned connection object is electric flow structure according to claim 1 to 7 which 
is a substrate made from a product made of resin, metal, or a ceramic. 

[Claim 9] A terminal of the above-mentioned connection object is a semiconductor device according to 
claim 1 to 8 which has a bump of gold. 

[Claim 10] A semiconductor device characterized by having electric flow structure of a ferroelectric memory 
chip indicated by claim 1 thru/or either of 9. 

[Claim 11] A manufacture method of a semiconductor device characterized by providing the following that ar 
electric flow between a ferroelectric memory chip and a desired connection object was achieved A 
production process which forms a gold bump in a predetermined part of the above-mentioned ferroelectric 
memory chip A production process which makes the above-mentioned stud bump intervene between the 
above-mentioned gold bump and the above-mentioned terminal while making into a letter of opposite a 
production process which projects bygold and forms a gold bump of the above-mentioned ferroelectric 
memory chip, or a stud bump in whom a compression set is possible for a terminal of the above-mentioned 
connection object, and the above-mentioned gold bump and the above-mentioned terminal 
[Claim 12] A production process which makes the above-mentioned stud bump intervene between the 
above-mentioned gold bump and the above-mentioned terminal is the manufacture method of a 
semiconductor device according to claim 1 1 performed where adhesives made of resin are applied or stuck 
on either a gold bump forming face of the above-mentioned ferroelectric memory chip, or a terminal forming 
face of the above-mentioned connection object. 

[Claim 13] As adhesives made of the above-mentioned resin, it is the manufacture method of a 
semiconductor device according to claim 12 that resin adhesives of an epoxy system or resin adhesives of a 
phenol system is used. 

[Claim 14] a production process which is the manufacture method of a semiconductor device that an 
electric flow between a ferroelectric memory chip and a desired connection object was achieved, and forms 
a gold bump in a predetermined part of the above-mentioned ferroelectric memory chip, and the 
above-mentioned gold bump — a gold streak — the production process which connects the end section of 
a wire, and the terminal of the above-mentioned connection object — a gold streak — the manufacture 
method of a semiconductor device characterized for including the production process which connects the 
other end of a wire by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application relates to the electric flow 
structure of a ferroelectric memory chip and a desired connection object, the semiconductor device which 
has this connection structure, and the manufacture method of this semiconductor device. 
[0002] 

[Description of the Prior Art] In recent years, development of the nonvolatile memory using the spontaneous 
polarization of a ferroelectric with a high dielectric constant, i.e., ferroelectric random-access memory, (it is 
called "FRAM" ferro-electric random access memory and the following) is performed briskly. This FRAM has 
the structure where the planar mold ferroelectric capacitor was formed in the upper part of the usual CMOS 
transistor layer, and is the memory which can rewrite informational by the high speed and the low battery 
very much by reversing the direction of polarization. 

[0003] A ferroelectricity will be lost above a certain temperature (curie temperature), transition to 
paraelectricity will take place, and the ferroelectric currently used for FRAM will stop however, polarizing 
spontaneously, if temperature is made high. Generally, the curie temperature of the ferroelectric currently 
used for FRAM is 170-180 degrees C, and if FRAM which has this is heated beyond the curie temperature 
of a ferroelectric, actuation will become unstable and it will not operate depending on the case. That is, 
FRAM has with heat the defect of being weak, 

[0004] By the way, as everyone knows, electric connection is achieved for between the internal lead of a 
leadframe, or the circuit patterns on a substrate for example, using the metal wire so that not only FRAM 
but a semiconductor chip may aim at an electric flow with the exterior. Electric connection using such a 
metal wire is made by methods, such as thermocompression bonding or an ultrasonic bonding. 
[0005] Although it heats the bonding object beforehand to the elevated temperature (about 400 degrees C) 
comparatively at the heater etc. and is performed by pressing a metal wire to the part for bonding strongly, 
thermocompression bonding is unsuitable when using a semiconductor chip weak with heat as a bonding 
object, in order that it may heat a bonding object at about 400 degrees C. On the other hand, although 
carried out by giving an ultrasonic wave, without heating a bonding object where a metal wire is pushed on 
the part for bonding, an ultrasonic bonding has the defect that a metal wire will be cut, when a not much big 
ultrasonic wave is given. 

[0006] For this reason, the bonding object is comparatively heated at low temperature (about 200 degrees 
C) in order to compensate a defect, respectively, and the method of giving the ultrasonic wave which is not 
not much large, where [ of thermocompression bonding and an ultrasonic bonding ] a metal wire is pushed on 
the part for bonding, i.e., thermosonic bonding, (heat ultrasonic bonding) is adopted well. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although a heat ultrasonic bonding can be suitably 
adopted as wirebonding of a common semiconductor chip since the heating temperature of a semiconductor 
chip is about 200 degrees C, it is unsuitable for wirebonding of the semiconductor chip very weak with heat 
with which actuation becomes unstable at 170-180 degrees C like FRAM mentioned above. 
[0008] Moreover, although the bonding pad for wirebonding was formed of aluminum etc. on the surface of 
the semiconductor chip, for the cone reason which aluminum oxidizes and is easy to form an oxide film, the 
fault that the cementation nature between a bonding pad and a bonding wire was bad had usually arisen with 
the formed oxide film. This fault appears more notably [ as the temperature at the time of wirebonding 
becomes high ]. In order to remove the oxide film formed in order to cancel such fault, supersonic vibration 
given at least to a bonding area must be enlarged and the situation where a metal wire will be cut as 
mentioned above may arise in this case. 

[0009] The invention in this application makes it that technical problem to enable it to aim at an electric flow 
with this ferroelectric memory chip and a desired connection object, without being invented under the 
above-mentioned circumstances and spoiling the property of a ferroelectric memory chip. 
[0010] 

[Description of the Invention] In order to solve the above-mentioned technical problem, the following 
technical means are provided in the invention in this application. 

[001 1] That is, according to the 1 st side of the invention in this application, it is the electric flow structure 
of a ferroelectric memory chip and a desired connection object, and while the gold bump is formed in the 
electrode pad of the above-mentioned ferroelectric memory chip, the electric flow structure of the 
ferroelectric memory chip characterized by connecting this gold bump through the terminal and gold member 
of the above-mentioned connection object is offered. 
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[0012] With the electric flow structure of the ferroelectric memory chip of the above-mentioned 
configuration, since the gold bump is formed on the above-mentioned electrode pad, It is supposed that it is 
suitable and the thing from which the electrode pad was covered with and protected by the 
above-mentioned gold bump and which the above-mentioned electrode pad will oxidize is avoided. Moreover, 
since the above-mentioned gold bump is formed bygold, if it compares with the electrode pad of 
conventional aluminum etc., she has the advantage that what an oxide film is formed in the surface cannot 
happen easily. And at the invention in this application, since the member for aiming at an electric flow with 
the gold bump of the above-mentioned ferroelectric memory chip and the terminal of the above-mentioned 
connection object is gold, it cannot be overemphasized that the surface of the above-mentioned gold 
member cannot oxidize easily, either. For this reason, since it is connection of those in which an oxide film 
hard to be formed between the above-mentioned gold bump and the above-mentioned gold member, it does 
not need to give big energy to the part which should be connected in order to remove an oxide film on the 
occasion of these connection. 

[0013] as the above-mentioned gold member — a gold streak — although a wire is employable, connection 
between the above-mentioned ferroelectric memory chip and the above-mentioned connection object is 
made by the so-called heat ultrasonic bonding etc. in this case, it mentioned above — as — a heat 
ultrasonic bonding — a heater etc. — a predetermined temperature — a bonding object — beforehand — 
heating — a gold streak — it is carried out by giving an ultrasonic wave to the coincidence which presses a 
wire to the part for bonding strongly, since the connection object needed to be heated to about 200 degrees 
C and oxidation of electrode pads, such as aluminum, had advanced much more by this in the former — a 
gold streak — the aluminum oxide film needed to be removed in order to raise the connectability between a 
wire and an electrode pad. for this reason, a gold streak — an ultrasonic wave comparatively big where it 
removed the oxide film at least to the connection between a wire and an electrode pad and a clear side is 
exposed to it, in order to connect — it must give — a gold streak — there was a possibility that a wire may 
be cut. 

[0014] In the invention in this application, since the gold bump is formed as are mentioned above, and the 
surface of the above-mentioned electrode pad is protected, even if it is the case where the 
above-mentioned ferroelectric memory chip is heated at the time of bonding, the situation in which the 
above-mentioned electrode pad oxidizes cannot happen easily, and the above in the above-mentioned 
ferroelectric memory chip — a gold streak — the gold bump by whom the part where bonding of the wire is 
carried out cannot oxidize easily — it is — the above — a gold streak — since it is seldom necessary to 
take into consideration removing an oxide film on the occasion of bonding since it is that to which a wire 
cannot oxidize easily, either — the above-mentioned gold bump and the above — a gold streak — the 
energy given on the occasion of a wire and connection can be reduced, since [ furthermore, ] the part 
connected is a metal (gold and gold) respectively of the same kind — connection (for example, gold and 
aluminum) of the conventional dissimilar metal — comparing — small energy grant — the above-mentioned 
gold bump and the above — a gold streak — while it is connectable with a wire, since a connection is 
golden-golden connection, a good connection condition is maintainable. 

[0015] thus, grant of energy small in the invention in this application — the above-mentioned gold bump and 
the above — a gold streak — the gold streak performed in order to aim at an electric flow with the 
above-mentioned ferroelectric memory chip and the exterior since al wire is connectable — the heat 
ultrasonic bonding using a wire can make temperature which heats the above-mentioned ferroelectric 
memory chip about 100 degrees C, and can carry it out now by grant of a heat ultrasonic wave smaller 
moreover than before. Therefore, in the invention in this application, without spoiling the property, even if it 
is a ferroelectric memory chip weak with the heat with which actuation becomes unstable at about 170-180 
degrees C even if, there is also no concern from which a bonding wire is moreover cut, and an electric flow 
with the above-mentioned ferroelectric memory chip and the exterior can be aimed at by wirebonding using 
a gold streak. 

[0016] The above-mentioned gold member is made to intervene in the gestalt of desirable operation again 
between the gold bumps of the above-mentioned ferroelectric memory chip and the terminals of the 
above-mentioned connection object which were made into the letter of opposite. 
[0017] Also in the electric flow structure of the ferroelectric memory chip of the above-mentioned 
configuration, the effect mentioned above is enjoyable about connection between the above-mentioned gold 
member and the gold bump of the above-mentioned ferroelectric memory chip. That is, it has the advantage 
that the energy which an oxide film is hard to form each since at least a mutual connection is gold, and is 
needed on the occasion of connection upwards since it is connection of metals of the same kind may be 
small. 

[0018] In the electric flow structure of such a ferroelectric memory chip, the stud bump who was projected 
and formed, for example as the above-mentioned gold member from the gold bump of the above-mentioned 
ferroelectric memory chip or the terminal of the above-mentioned connection object and in whom a 
compression set is possible is employable. 

[0019] When connecting the above-mentioned metal bump and the terminal of the above-mentioned 
connection object through the above-mentioned stud bump, it is carried out by pressing the terminal of for 
example, the above-mentioned connection object by the stud bump formed on the above-mentioned gold 
bump. Since the compression set of the above-mentioned stud bump is made possible at this time, when the 
above-mentioned stud bump does a compression set. it is avoided that a load will be added to the 
above-mentioned ferroelectric memory chip or the connection object of this beyond necessity. That is, it is 
avoided by absorbing the load externally added by the stud bump who intervenes between the 
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above-nnentioned gold bump and the terminal of the above-mentioned connection object that the 
above-mentioned ferroelectric memory chip and the connection object of this are damaged. Of course, the 
above-mentioned stud bump can avoid that absorb the load externally added also in the condition that not 
only when connecting the above-mentioned ferroelectric memory chip and the above-mentioned connection 
object, but these were connected, and the above-mentioned ferroelectric memory chip and the connection 
object of this are damaged. 

[0020] In addition, the thing by which considered as the configuration where the point sharpened, as the 
above-mentioned stud bump, and the compression set especially of a point was made possible, or the thing 
by which the predetermined part was made the shape of brittle and the compression set of it was made 
possible is adopted. For example, the stud bump of the configuration where the above-mentioned stud 
bump's point sharpened can also form by the first bonding of a wirebonding production process, the same 
actuation as abbreviation, etc. (the details about this point are mentioned later). For this reason, when you 
need a wirebonding production process in the manufacturing process of a semiconductor device, the 
above-mentioned stud bump can be formed in the same production process, and it can simplify a 
manufacturing process. Moreover, since heating of about 100 degrees C can also perform as 
above-mentioned and the wirebonding production process in the electric flow structure of the ferroelectric 
memory chip concerning the invention in this application can also form the above-mentioned stud bump with 
heating of about 100 degrees C, in the production process which forms the above-mentioned stud bump, the 
property does not deteriorate [ the above-mentioned ferroelectric memory chip ] with heat. 
[0021] In the gestalt of desirable operation, the gold bump forming face of the above-mentioned 
ferroelectric memory chip and the terminal forming face of the above-mentioned object are further joined by 
the adhesives made of resin. 

[0022] By the way, not only in the above-mentioned ferroelectric memory chip but a semiconductor chip, 
the terminal forming face and the field in which the circuit element was formed are in agreement in many 
cases. In such a case, if the gold bump forming face of the above-mentioned ferroelectric memory chip and 
the terminal forming face of the above-mentioned object are mechanically joined with the adhesives made of 
resin, a circuit element will be protected in the condition that these were joined by the above-mentioned 
adhesives made of resin. For example, when the above-mentioned connection object is the so-called 
cementation of the chip-on chip method which is a semiconductor chip and the circuit element is formed in 
the terminal forming face (gold bump forming face) of both semiconductor chips, each circuit element of 
these semiconductor chips will be protected by the above-mentioned adhesives made of resin. 
[0023] As mentioned above, the wirebonding production process in the electric flow structure of the 
ferroelectric memory chip which the above-mentioned stud bump can form by the first bonding of for 
example, a wirebonding production process and the same actuation as abbreviation, and starts the invention 
in this application is as above-mentioned [ that it can also carry out in about 100 degrees C ]. That is, if the 
above-mentioned ferroelectric memory chip is heated at about 100 degrees C like a wirebonding production 
process and electrical installation between the above-mentioned ferroelectric memory chips and the 
above-mentioned connection objects which are performed by continuing at a wirebonding production 
process, and mechanical cementation are performed, it is desirable to use the resin of the adhesives 
hardened at about 100 degrees C, for example, an epoxy system, and a phenol system as the 
above-mentioned adhesives made of resin used in order to aim at mechanical cementation. That is, if the 
adhesives made of resin hardened at the temperature to which a wirebonding production process is carried 
out are used, in order to aim at mechanical cementation between for [ using adhesives / the 
above-mentioned ferroelectric memory chip and for connection ], it is not necessary not to carry out to 
heat beyond the temperature to which a wirebonding production process is carried out further etc. and, and 
it carries in to a heating furnace, and it does not heat, but the advantage that can also aim at mechanical 
cementation using the heat at the time of a wirebonding production process is acquired 
[0024] Of course, the electric flow structure of the ferroelectric memory chip of the invention in this 
application is suitably employable even if it is which [ of the so-called electrical installation of a chip-on chip 
method, or the electric connection between the above-mentioned ferroelectric memory chip and the 
above-mentioned substrate ] case. That is, as the above-mentioned connection object, you may be a 
semiconductor chip containing a ferroelectric memory chip, and may be substrates, such as a product made 
of resin, metal, or a product made from a ceramic. 

[0025] In addition, it cannot be overemphasized that the terminal of the above-mentioned connection object 
may be formed as a bump of gold, for example, in connecting the above-mentioned ferroelectric memory 
chip and the above-mentioned connection object by wirebonding The surface will be used [ the first bonding 
area ] as gold for all like a second bonding area, in the ability of the surface not oxidizing easily — about a 
bonding area — a gold streak, since connection with a wire is connection of metals of the same kind A good 
connection condition can be acquired without spoiling the property of the weak above-mentioned 
ferroelectric memory chip with heat by giving an ultrasonic wave, where the above-mentioned ferroelectric 
memory chip and the above-mentioned connection object are heated at about 100 degrees C, as mentioned 
above. 

[0026] According to the 2nd side of the invention in this application, the semiconductor device characterizec 
by the thing to indicate on the 1 st side mentioned above, and which shift and has the electric flow structure 
of that ferroelectric memory chip is offered. 

[0027] It cannot be overemphasized that shifts and indicate the above-mentioned semiconductor device on 
the 1st side which be indicated on the 1st side mentioned above and which was mentioned above since It 
shifts and has the electric flow structure of that ferroelectric memory chip can enjoy that effect. That is, it 
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cannot be overennphasized that the property is maintained good, without spoiling the property of the 
above-mentioned ferroelectric memory chip by heating at the time of wirebonding etc. 
[0028] The production process which according to the 3rd side of the invention in this application is the 
manufacture method of a semiconductor device that the electric flow between a ferroelectric memory chip 
and a desired connection object was achieved, and forms a gold bump in the predetermined part of the 
above-mentioned ferroelectric memory chip. While making into the letter of opposite the production process 
which projects bygold and forms the gold bump of the above-mentioned ferroelectric memory chip, or the 
stud bump in whom a compression set is possible for the terminal of the above-mentioned connection 
object, and the above-mentioned gold bump and the above-mentioned terminal The manufacture method of 
a semiconductor device characterized by including the production process which makes the 
above-mentioned stud bump intervene between the above-mentioned gold bump and the above-mentioned 
gold terminal is offered. 

[0029] The production process which forms the above-mentioned gold bump is performed by forming a gold 
plate layer on the above-mentioned electrode pad by giving means, such as electroplating. It is carried out 
by forming a photoresist layer in the condition that the above-mentioned electrode pad attends the surface 
of the wafer with which the desired circuit element was specifically built by the silicon substrate etc. in one, 
soaking this wafer in the electrolytic solution, energizing a wafer as cathode, and forming a gold plate layer 
on the above-mentioned electrode pad. Of course, after gold plate is formed on the above-mentioned 
electrode pad, the ferroelectric memory chip in which the part where the photoresist layer was carried out 
and exfoliation processing etc. was gold-plated was made into the gold bump, fractionation of the 
above-mentioned wafer was carried out, and the gold bump was formed is obtained. 

[0030] Since electrolytic-solution temperature is 100 degrees C or less and the above-mentioned wafer is 
performed in the condition that it soaks in the electrolytic solution and atmospheric air cannot be touched 
when the most even if each inter-electrode one energizes like such electric galvanizer and the temperature 
of the electrolytic solution rises Even if it is the case where it is formed with the aluminum to which the 
above-mentioned electrode pad tends to oxidize even if, it does not need to be anxious about an oxide film 
being formed so much in the above-mentioned electrode pad. Thus, since the oxide film is formed in the 
surface of the above-mentioned electrode pad in the condition of seldom being formed, the formed gold 
bump is made into the condition of having connected with the above-mentioned electrode pad at fitness. 
[0031] The same actuation as the so-called first bonding and the abbreviation for the wirebonding 
production process which used the gold streak can perform the production process which projects and 
forms the above-mentioned stud bump on the above-mentioned electrode pad. Specifically, it is carried out 
by [ as being the following ]. first, the gold streak inserted in in the fixture called a capillary — the point of a 
wire is projected from the point of the above-mentioned capillary — making — a gold streak — heating 
melting of the point of a wire is carried out with hydrogen flame etc., and the golden ball of a melting 
condition is formed. Subsequently, the above-mentioned capillary is moved, and the above-mentioned golden 
ball is pressed to the above-mentioned electrode pad, and it fixes to it. this time — the above — a gold 
streak — making the above-mentioned capillary upper-** in the condition which the wire is not solidifying 
completely, or the condition of having solidified — a gold streak — the above-mentioned stud bump is 
formed on the above-mentioned electrode pad by tearing off a wire. 

[0032] Thus, since she can form by the first bonding of a wirebonding production process, and the same 
actuation as abbreviation, in case the above-mentioned stud bump manufactures a semiconductor device, 
when a wirebonding production process is required, she does not need to establish separately the productior 
process which forms the above-mentioned stud bump, and can form the above-mentioned stud bump in the 
same production process as a wirebonding production process, in addition, the above — a gold streak — a 
wire is not based on upper ** of the above-mentioned capillary, but to say nothing of external force cutting, 
in case it presses [ and ] the above-mentioned golden ball, it may give supersonic vibration through the 
above-mentioned capillary. Of course, the above-mentioned stud bump's formation method may not be 
limited to the above-mentioned method, but may be the other methods. 

[0033] As for the production process which makes the above-mentioned stud bump intervene between the 
above-mentioned gold bump and the above-mentioned terminal, in the gestalt of desirable operation, it is 
desirable to be carried out where the adhesives made of resin are applied or stuck on either the gold bump 
forming face of the above-mentioned ferroelectric memory chip or the terminal forming face of the 
above-mentioned connection object, and to use the resin adhesives of an epoxy system or the resin 
adhesives of a phenol system as adhesives made of the above-mentioned resin. 

[0034] That is, if the above-mentioned stud bump is made to intervene between the gold bump of the 
above-mentioned ferroelectric memory chip, and the terminal of the above-mentioned connection object, 
the above-mentioned resin adhesives will also be made to intervene between the above-mentioned gold 
bump forming face and the above-mentioned terminal forming face, where liquefied resin or solid-state 
sheet-like resin is applied or stuck on the gold bump forming face of the above-mentioned ferroelectric 
memory chip, or the terminal forming face of the above-mentioned object. 

[0035] As mentioned above, when a wirebonding production process is needed in the manufacturing process 
of a semiconductor device, this wirebonding production process can be performed if the above-mentioned 
ferroelectric memory chip and a connection object are heated at about 100 degrees C, and the 
above-mentioned stud bump can also perform it with heating of about 100 degrees C. For this reason, if the 
resin adhesives of the epoxy system hardened with about 100-degree C heat or the adhesives made of resin 
of a phenol system is used, it can carry out according to the production process as the above-mentioned 
wirebonding production process or the above-mentioned stud bump formation production process that the 
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above-mentioned ferroelectric memory chip, the above-mentioned object, and mechanical cementation are 
the same, and the same heating condition. That is. in order to aim at the above-mentioned ferroelectric 
memory chip, the above-mentioned object, and mechanical cementation, actuation of carrying in to a heating 
furnace can be made unnecessary, and the above-mentioned ferroelectric memory chip, the 
above-mentioned object, and mechanical cementation can be aimed at using heating at the time of a 
wirebonding production process. Of course, since the above-mentioned ferroelectric memory chip, the 
above-mentioned object, and mechanical cementation can be aimed at at about 100 degrees C, in this 
cementation production process, the property of the weak above-mentioned ferroelectric memory chip does 
not deteriorate with heat. 

[0036] the production process which is the manufacture method of a semiconductor device that the electric 
flow between a ferroelectric memory chip and a desired connection object was achieved, and forms a gold 
bump in the predetermined location of the above-mentioned ferroelectric memory chip according to the 4th 
side of the invention in this application, and the above-mentioned gold bump — a gold streak — the 
production process which connects the end section of a wire, and the above-mentioned gold terminal — a 
gold streak — the manufacture method of a semiconductor device by which it is characterized is offered 
including the production process which connects the other end of a 

[0037] Also in the above-mentioned manufacture method, the production process which forms a gold bump 
can be performed by the method indicated on the 3rd side mentioned above, and the same method, 
moreover, the above-mentioned gold bump — a gold streak — the production process and the 
above-mentioned gold terminal which connect the end section of a wire — a gold streak — the production 
process which connects the other end of a wire can be performed by the technique of well-known 
wirebonding. 

[0038] especially — the invention in this application — a gold bump — a gold streak — since it is made as 
carry out / bonding of the wire ], as mentioned above, on condition that an ultrasonic wave is given, heating 
of about 100 degrees C can perform. For this reason, a semiconductor device can be manufactured, without 
that property deteriorating [ the above-mentioned ferroelectric memory chip ] also in the above-mentioned 
manufacture method. 

[0039] Other features and advantages of the invention in this application will become clearer by detailed 

explanation given to below with reference to an accompanying drawing. 

[0040] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the invention in this 
application is concretely explained with reference to a drawing. 

[0041] Drawing 1 is a fluoroscopy perspective diagram showing an example of the semiconductor device 
concerning the invention in this application, and drawing 2 is a cross section which meets the II-II line of 
drawing 1 . 

[0042] As shown in drawing 1 and drawing 2 , the above-mentioned semiconductor device 1 is equipped with 
the film substrates 2, such as a product made of polyimide resin, the ferroelectric memory chip (it is called a 

FRAM chip" a ferro-electric random-access-memory chip and the following) 3 mounted on this film 
substrate 2, and this FRAM chip 3 and the semiconductor chip 4 with which the electric flow was achieved, 
and the profile configuration is carried out. 

[0043] Four through tube 20a is formed in the both ends of the above-mentioned film substrate 2, 
respectively, and a total of eight terminals 20 is formed in them corresponding to the formation part of such 
through tube 20a as it appears in drawing 1 and drawing 2 well. Each of these terminals 20 have the **-like 
terminal area 22 formed in the upper surface of the above-mentioned film substrate 2, and the ball-like 
terminal area 21 formed in the inferior surface of tongue of the above-mentioned film substrate 2, and, of 
course, have flowed through the ******-like terminal area 22 and the above-mentioned ball-like terminal 
area 21 electrically through the above-mentioned through tube 20a. In addition, the »Js*****-like terminal 
area 22 is formed with copper etc., and the above-mentioned ball-like terminal area 21 is formed with the 
pewter etc. 

[0044] The above-mentioned FRAM chip 3 is a non-volatile memory chip using the spontaneous polarization 
of a ferroelectric with a high dielectric constant, and the 1st electrode pad 30 and the 2nd electrode pad 31 
are formed in the both-sides section of the principal plane 3a of aluminum etc., respectively as it appears in 
drawing 2 well, of course, each of these electrode pads 30 and 31 have flowed on the circuit element and 
the electric target which were formed in the above-mentioned FRAM chip 3 in one and which are not a 
drawing example. On the above-mentioned 1st and 2nd electrode pad 30 and 31, it gold-plates, and 1st gold 
bump 30a and 2nd gold bump 31a project from above-mentioned principal plane 3a, and are formed, 
respectively. On each above-mentioned 2nd gold bump 31a, the stud bump 7 in whom a compression set is 
possible is formed bygold. That by which the predetermined part was made the shape of brittle and the 
compression set of it was made possible at least as this stud bump is adopted. In addition, the 
above-mentioned FRAM chip 3 is joined to the above-mentioned film substrate 2 by the adhesives 60 made 
of resin. 

[0045] it appears in drawing 1 and drawing 2 well — as — the terminal 20 of the above-mentioned film 
substrate 2, and 1st gold bump 30a of the above-mentioned FRAM chip 3 — the gold streak as a gold 
member — it connects through a wire 50 and the electric flow is achieved, the gold streak of the 
above-mentioned terminal 20 and the above-mentioned 1st gold bump 30a — connection with a wire 5 is 
made by well-known heat ultrasonic wave wirebonding. this heat ultrasonic bonding — a heater etc. — a 
predetermined temperature — the above-mentioned FRAM chip 3 and the film substrate 2 — beforehand — 
heating — a gold streak — it is carried out by giving an ultrasonic wave to the coincidence which presses a 
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wire 5 to the **-like terminal area 22 of 1st gold bump 30a of the above-mentioned FRAM chip 3, or the 
above-mentioned film substrate 2 strongly. 

[0046] since oxidation of the 1 st electrode pad 30 which needed to heat to about 200 degrees C and was 
formed of aluminum etc. by this had advanced the wirebonding object much more in the former as mentioned 
above — a gold streak — the aluminum oxide film needed to be removed in order to raise the connectability 
between a wire 5 and the 1st electrode pad 30. for this reason, a gold streak — an ultrasonic wave 
comparatively big where it removed the oxide film at least to the connection between a wire 5 and the 1st 
electrode pad 30 and a clear side is exposed to it, in order to connect — it must give — a gold streak — 
there was a possibility that a wire 5 may be cut. 

[0047] With the electrical installation structure of the above-mentioned FRAM chip 3 of this operation 
gestalt, and the above-mentioned film substrate 2, since 1st gold bump 30a is formed as it protects on the 
surface of the above-mentioned 1st electrode pad 30, even if it is the case where the above-mentioned 
FRAM chip 3 is heated at the time of bonding, the situation in which the above-mentioned 1 st electrode pad 
30 oxidizes cannot happen easily, and the gold to which the above-mentioned 1st gold bump 30a cannot 
oxidize easily — it is — the above — a gold streak — since it is seldom necessary to take into 
consideration removing an oxide film on the occasion of bonding since it is that to which a wire 5 cannot 
oxidize easily, either — the above-mentioned 1st gold bump 30a and the above — a gold streak — the 
energy which should be given on the occasion of connection with a wire 5 can be reduced, since 
furthermore, ] the part connected is a metal (gold and gold) respectively of the same kind — connection 
(for example, gold and aluminum) of the conventional dissimilar metal — comparing — small energy grant — 
the above-mentioned 1 st gold bump 30a and the above — a gold streak — while it is connectable with a 
wire 5, since a connection is golden-golden connection, it has the advantage that it is maintainable with a 
good connection condition. 

[0048] The electrode pad 40 is formed in the part corresponding to 2nd gold bump 31a of the 
above-mentioned FRAM chip 3 of the both ends of the principal plane 4a, respectively, the above-mentioned 
semiconductor chip 4 is projected from above-mentioned principal plane 4a on each of these electrode pads 
40, and bump terminal 40a of gold is formed as it appears in drawing 2 well. Between 2nd gold bump 31a of 
the above-mentioned FRAM chip 3 made into the letter of opposite, and bump terminal 40a of the gold of 
the above-mentioned semiconductor chip 4, the above-mentioned stud bump 7 was made to intervene, and 
the above-mentioned 2nd gold bump 31a and bump terminal 40a of the above-mentioned gold have flowed 
electrically through the above-mentioned stud bump 7. of course, each above-mentioned electrode pad 40 
has flowed on the circuit element and the electric target which were formed in the above-mentioned 
semiconductor chip 4 in one and which are not a drawing example. In addition, what is necessary is to be 
able to adopt the FRAM chip 3 described above, for example as the above-mentioned semiconductor chip 4, 
and to be other semiconductor chips, and just to choose suitably. 

[0049] With the electric flow structure of the above-mentioned FRAM chip 3 and the above-mentioned 
semiconductor chip 4, since 2nd gold bump 31a is formed on the above-mentioned 2nd electrode pad 31, it 
is supposed that it is suitable and the thing from which the 2nd electrode pad 31 was covered with and 
protected by this 2nd gold bump 31a and which the above-mentioned 2nd electrode pad 31 will oxidize is 
avoided like the above-mentioned 1 st electrode pad 30. Moreover, since the above-mentioned 2nd gold 
bump 31a as well as the above-mentioned 1st gold bump 30a is formed bygold, if it compares with the 
electrode pad of conventional aluminum etc., what an oxide film is formed in the surface has the advantage 
of being hard to happen. And since the above-mentioned stud bump 7 is also gold, it cannot be 
overemphasized that this stud bump's 7 surface cannot oxidize easily, either. For this reason, since it is 
connection of those in which an oxide film is hard to be formed between the above-mentioned 2nd gold 
bump 31a and the stud bump 7, it does not need to give big energy to the part which should be connected in 
order to remove an oxide film on the occasion of these connection. 

[0050] thus, grant of energy small with this operation gestalt — the above-mentioned 1 st gold bump 30a anc 
the above — a gold streak — a wire 5, since the above-mentioned 2nd gold bump 31a and the 
above-mentioned stud bump 7 are connectable Though the above-mentioned FRAM chip 3 and the film 
substrate 2 are heated in case an electric flow with the above-mentioned FRAM chip 3, the 
above-mentioned film substrate 2, or the above-mentioned semiconductor chip 4 is aimed at The 
temperature is made into about 100 degrees C, and it becomes possible to carry out by grant of a heat 
ultrasonic wave smaller moreover than before, therefore — even if it is the FRAM chip 3 weak with the heat 
with which actuation becomes unstable at about 170-180 degrees C even if, without it spoils the property 
with this operation gestalt — moreover — a gold streak — there is also no concern from which a wire 5 is 
cut, and an electric flow with the above-mentioned ferroelectric memory chip, the above-mentioned film 
substrate 2, or the above-mentioned semiconductor chip 4 can be aimed at. 

[0051] Although it is as above-mentioned that electric connection between the above-mentioned FRAM 
chip 3 and the above-mentioned semiconductor chip 4 is made through the stud bump 7, mechanical 
cementation to the above-mentioned FRAM chip 3 and the above-mentioned semiconductor chip 4 is 
performed using the adhesives 6, such as a product made of resin, as it appears in drawing 2 well. As these 
adhesives 6, an epoxy resin, phenol resin, etc. are employable, for example. 

[0052] By the way, not only in the above-mentioned FRAM chip 3 but a semiconductor chip, the terminal 
forming faces 3a and 4a and the field in which the circuit element was formed are in agreement in many 
cases. In such a case, if 2nd gold bump forming face (principal plane) 3a of the above-mentioned FRAM chip 
3 and terminal forming face (principal plane) 4a of the above-mentioned semiconductor chip 4 are joined witF 
the adhesives 6 made of resin, a circuit element will be protected in the condition that these were joined by 
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the above-nnentioned adhesives 6 made of resin. 

[0053] the FRAM chip 3 which appears in drawing 1 and drawing 2 well, a semiconductor chip 4. a film 
substrate, and a gold streak — packaging of the wire 5 is carried out with resin, such as epoxy. That is, while 
these members are covered with and protected by the resin package 61 formed by metal mold shaping etc., 
the facilities on handling are given. 

[0054] In addition, although it is an alternative matter whether bump terminal 40a of gold is formed on each 
electrode pad 40 of the above-mentioned semiconductor chip 4 and it is not necessary to necessarily form 
bump terminal 40a of gold, it is desirable to form bump terminal 40a of gold from a viewpoint of antioxidizing 
of each electrode pad 40. 

[0055] Next, an example of the manufacture method of the semiconductor device 1 shown in drawing 1 and 
drawing 2 Is explained briefly, referring to drawing 3 thru/or drawing 8 . 

[0056] The production process at which the manufacture method of the above-mentioned semiconductor 
device 1 forms the 1st and 2nd gold bumps 30a and 31a in the predetermined part of the above-mentioned 
FRAM chip 3, The production process which forms the **-like terminal area 22 in the predetermined part of 
long band-like resin film 2A which should serve as the above-mentioned film substrate 2, between the 
above-mentioned FRAM chip 3 and the **-like terminal areas 22 of the above-mentioned film 2A — a gold 
streak — with the production process connected with a wire 5 The production process which projects and 
forms the stud bump 7 in whom a compression set is possible on 2nd gold bump 31a of the 
above-mentioned FRAM chip 3, While making into the letter of opposite the production process which 
applies the adhesives 6 made of resin to gold bump forming face (principal plane) 3a of the above-mentioned 
FRAM chip 3, and 2nd gold bump 31a of the above-mentioned FRAM chip 3 and bump terminal 40a of the 
gold of the above-mentioned semiconductor chip 4 The production process which makes the 
above-mentioned stud bump 7 intervene between the above-mentioned 2nd gold bump 31a and bump 
terminal 40a of the above-mentioned gold, the production process joined mechanically between the 
above-mentioned FRAM chip 3 and the above-mentioned semiconductor chip 4, and the production process 
which separates above-mentioned resin film 2A to the semiconductor device 1 are included. 
[0057] Although not illustrated, the production process which forms the 1st and 2nd gold bumps 30a and 31s 
in the 1st and 2nd electrode pads 30 and 31 of the above-mentioned FRAM chip 3 is performed by means, 
such as electroplating. It is carried out by forming a photoresist layer in the condition that each 
above-mentioned electrode pads 30 and 31 attend the surface of the wafer with which two or more desired 
circuit elements were built by the silicon substrate etc. in one, soaking this wafer in the electrolytic solution 
energizing a wafer as cathode, and specifically forming gold plate on each above-mentioned electrode pad 30 
and 31. Of course, after gold plate is formed on the above-mentioned electrode pad. when the part where 
the photoresist layer was carried out and exfoliation processing etc. was gold-plated is made into the 1 st 
and 2nd gold bumps 30a and 31a and carries out fractionation of the wafer, the FRAM chip 3 with which the 
1st and 2nd gold bumps 30a and 31a were formed is obtained. In addition, the production process which 
forms bump terminal 40a of gold is similarly performed to the above-mentioned semiconductor chip 4. 
[0058] Since electrolytic-solution temperature is 100 degrees C or less and the above-mentioned wafer is 
performed in the condition that it soaks in the electrolytic solution and atmospheric air cannot be touched 
when the most even if each inter-electrode one energizes like such electric galvanizer and the temperature 
of the electrolytic solution rises Even if it is the case where it is formed with the aluminum to which each 
above-mentioned electrode pads 30 and 31 tend to oxidize even if, it does not need to be anxious about an 
oxide film being formed so much in each above-mentioned electrode pads 30 and 31. Thus, since the oxide 
film is formed in the surface of each above-mentioned electrode pads 30 and 31 in the condition of seldom 
being formed, each formed above-mentioned gold bumps 30a and 31a are made into the condition of having 
connected with each above-mentioned electrode pads 30 and 31 good. 

[0059] The production process which forms the **-like terminal area 22 in the above-mentioned long 
band-like resin film 2A is performed by performing etching processing, after forming coats, such as copper, 
in the part corresponding to through tube 20a of the surface of the above-mentioned resin film 2A with 
means, such as sputtering, vacuum evaporationo, or CVD. Thus, on the above-mentioned film 2A in which 
the ******-like terminal area 22 was formed, it carries out by carrying out, and the FRAM chip 3 is mounted 
and it considers as the condition of drawing 3 so that field (principal plane) 3a in which the above-mentioned 
1st and 2nd gold bumps 30a and 31a were formed may attend the upper part. Specifically, mounting of the 
above-mentioned FRAM chip 3 is carried out to the whole surface of the above-mentioned FRAM chip 3, or 
the whole surface of the above-mentioned film 2A liquefied or by laying the above-mentioned FRAM chip 3 
on the above-mentioned film 2A, where the sheet-like adhesives 60 made of resin are applied or stuck. 
[0060] Since the above-mentioned FRAM chip 3 and the above-mentioned semiconductor chip 4 are 
mechanically joined as resin adhesives 60 used at this time using the resin adhesives 6 so that it may 
mention later although thermosetting resin, such as an epoxy resin and phenol resin, is mentioned, for 
example, it is desirable to use the adhesives 60 made of resin hardened by the same thing as the resin 
adhesives 6 used in this production process, for example, the same temperature. In this case, in the 
production process mounted on the above-mentioned film 2A, heat the above-mentioned FRAM chip 3, and 
the resin adhesives 60 are not stiffened. In the production process which joins mechanically the 
above-mentioned FRAM chip 3 which performs a production process predetermined in the condition of 
having carried out temporary mounting of the above-mentioned FRAM chip 3, and is performed by stiffening 
the resin adhesives 6, and the above-mentioned semiconductor chip 4 Manufacture effectiveness will 
become good if the resin adhesives 6 and coincidence which are used for this production process are 
stiffened. 
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[0061] between the above-mentioned FRAM chip 3 and the terminals 20 of the above-mentioned film 2 A — 
a gold streak — although the production process connected with a wire 5 is performed where the 
above-mentioned film 2A is laid for example, on the susceptor 9 heated by about 100 degrees C, this 
production process consists of first bonding shown in drawing 4 , and second bonding shown in drawing 5 . 
Of course, the above-mentioned FRAM chip 3 and the above-mentioned film 2A are also heated at this time, 
and the temperature of about 100 degrees C is reached. As the above-mentioned first bonding is the 
following, it is performed as it appears in drawing 4 well, namely, the gold streak inserted in in the fixture 
called a capillary 8 — the point of a wire 50 is projected from the point 80 of the above-mentioned capillary 
8 — making — a gold streak — heating melting of the point of a wire 50 is carried out with hydrogen flame 
etc., and golden ball 50a of a melting condition is formed, and the above-mentioned capillary 8 is moved and 
it is carried out by pressing the above-mentioned golden ball 50a to the above-mentioned 1st gold bump 
30a, and fixing to it. Of course, in case the above-mentioned golden ball 50a is pressed, supersonic vibration 
may be supplied to the part which should fix. the above-mentioned second bonding performed by continuing 
at the above-mentioned first bonding as it appears in drawing 5 well — the above — a gold streak — it 
moves to the location of the **-like terminal area 22 of the above-mentioned film 2A, pulling out a wire 50 

— making — the point of the above-mentioned capillary 8 — the upper surface of the ******-like terminal 
area 22 — a gold streak — it is carried out by supplying the **** supersonic vibration which presses a wire 
50. the above — a gold streak — when a wire 50 is stuck by pressure, slide migration of the 
above-mentioned capillary 8 is carried out — making — the above — a gold streak — a wire 50 is pushed 
and a wirebonding production process ends OFF. 

[0062] the production process which projects and forms the above-mentioned stud bump 7 on the 
above-mentioned 2nd gold bump 31a as shown in drawing 6 — for example, the gold streak mentioned above 

— the first bonding of the wirebonding production process using a wire 50 and the same actuation as 
abbreviation can perform, namely, the gold streak projected from the point 80 of a capillary 8 where the 
above-mentioned film 2A is laid — golden ball 50a of the melting condition which was made to carry out 
heating melting of the point of a wire 50, and was formed making the above-mentioned capillary 8 upper-** 
in the condition which pushes on the above-mentioned 2nd gold bump 31a, and the above-mentioned golden 
ball 50a is not solidifying completely, or the condition of having solidified — a gold streak — it is carried out 
by tearing off a wire 50. Thus, she is made possible [ a compression set ] for a point, the formed stud bump 
7 being used as the configuration where the point sharpened. 

[0063] Thus, since she can form by the first bonding of a wirebonding production process, and the same 
actuation as abbreviation, in case the above-mentioned stud bump 7 manufactures a semiconductor device 
1, when a wirebonding production process is required as mentioned above, she does not need to establish 
separately the production process which forms the above-mentioned stud bump 7, and can form the 
above-mentioned stud bump 7 for a wirebonding production process in the same production process, in 
addition, the above — a gold streak — a wire 50 is not based on upper of the above-mentioned capillary 
8, but to say nothing of external force cutting, in case it presses [ and ] the above-mentioned golden ball 
50a, it may give supersonic vibration through the above-mentioned capillary 8. Of course, the 
above-mentioned stud bump's 7 formation method may not be limited to the above-mentioned method, but 
may be the other methods. 

[0064] As shown in drawing 7 , the production process which applies the adhesives 6 made of resin to gold 
bump forming face (principal plane) 3a of the above-mentioned FRAM chip 3 is succeedingly laid in 
susceptor 9, and where the above-mentioned FRAM chip 3 etc. is heated, it is performed. As the 
above-mentioned resin adhesives 6 used in this production process, an epoxy resin, phenol resin, etc. which 
are hardened, for example at 100 degrees 0 are suitable. As they cover the above-mentioned 1st and 2nd 
gold bumps 30a and 31a, the above-mentioned resin adhesives 6 being used as liquefied, for example, they 
are applied to gold bump forming face (principal plane) 3a of the above-mentioned FRAM chip 3. Of course, i1 
cannot be overemphasized that this production process may be performed using the resin adhesives 6 made 
into the shape of a solid-state sheet. 

[0065] As shown in drawing 8 , while making 2nd gold bump 31a of the above-mentioned FRAM chip 3, and 
bump terminal 40a of the gold of the above-mentioned semiconductor chip 4 into the letter of opposite, the 
production process which makes the above-mentioned stud bump 7 intervene between the 
above-mentioned 2nd gold bump 31a and bump terminal 40a of the above-mentioned gold is also performed 
in the condition of having been laid in susceptor 9. Although this production process is performed by 
pressing the above-mentioned semiconductor chip 4 for the above-mentioned FRAM chip 3. while temporary 
support of the above-mentioned semiconductor chip 4 is done by the above-mentioned stud bump 7 on the 
above-mentioned FRAM chip 3 at this time, a flow [ electrical and electric equipment / between the 
above-mentioned 2nd gold bump 31a and bump terminal 40a of the above-mentioned gold ] is achieved. 
[0066] Since a compression set is possible for the above-mentioned stud bump 7, when the 
above-mentioned semiconductor chip 4 is pushed on the above-mentioned FRAM chip 3, and the 
above-mentioned stud bump 7 does a compression set, it is avoided that a load will be added to the 
above-mentioned strong FRAM chip 3 and the above-mentioned semiconductor chip 4 beyond necessity. 
That is, an external load is absorbed by the stud bump 7 who intervenes between the above-mentioned 2nd 
gold bump 31a and bump terminal 40a of the gold of the above-mentioned semiconductor chip 4, and it is 
avoided that the above-mentioned FRAM chip 3 and a semiconductor chip 4 are damaged. Moreover, since 
the resin adhesives 6 made into the shape of a solid-state sheet are applied or stuck, the resin adhesives 6 
are made to intervene between the above-mentioned FRAM chip 3 and the above-mentioned semiconductor 
chip 4, liquefied or where temporary support of the above-mentioned semiconductor chip 4 is carried out on 
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the above-mentioned FRAM chip 3 by gold bump forming face (principal plane) 3a of the above-mentioned 
FRAM chip 3. 

[0067] Although not illustrated, the production process joined mechanically between the above-mentioned 
FRAM chip 3 and the above-mentioned semiconductor chip 4 is performed by stiffening the 
above-mentioned resin adhesives 6 made to intervene between the above-mentioned FRAM chip 3 and the 
above-mentioned semiconductor chip 4. Since this production process is also performed in the condition of 
having been laid on the above-mentioned susceptor 9, it can stiffen the above-mentioned resin adhesives 6 
with the heat applied from the above-mentioned susceptor 9. That is, since it is not necessary to carry it in 
to a heating furnace etc. and to heat it in order for this production process to stiffen the above-mentioned 
resin adhesives 6, a manufacturing process is simplified by this and it can carry out things. 
[0068] then — for example, transfer molding using an epoxy resin etc, etc. — the above-mentioned FRAM 
chip 3, a semiconductor chip 4, and a gold streak — after carrying out the method of a wrap of the wire 5 
and forming the resin package 61, the semiconductor device 1 as shown in drawing 1 and drawing 2 can be 
obtained by forming in the rear face of the above-mentioned film 2A the ******-like terminal area 22 and 
the pewter terminal area 21 through which it flows through the above-mentioned through tube 20a, and 
separating a semiconductor device 1 into it from above-mentioned resin film 2A 

[0069] Thus, the manufacture method of the above-mentioned semiconductor device 1 Installation of the 
above-mentioned FRAM chip 3 to the above-mentioned resin film 2A, wirebonding of the above-mentioned 
resin film 2A and the above-mentioned FRAM chip 3, The electrical installation and mechanical cementation 
to the above-mentioned FRAM chip 3 and the above-mentioned semiconductor device 1 It is laid in the 
above-mentioned susceptor 9, and since it is carried out after having been heated by about 100 degrees C 
moreover, even if it is the case where the weak above-mentioned FRAM chip 3 is used for heat, a 
semiconductor device 1 can be manufactured, without spoiling the property. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated, 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a fluoroscopy perspective diagram showing an example of the semiconductor device 
concerning the invention in this application. 

[Drawing 2] It is the cross section which meets the II-II line of drawing 1 . 

[Drawing 3] It is a perspective diagram showing the condition that the FRAM chip was mounted in the film 
band-like [ long ]. 

[Drawing 4l It is drawing showing the first bonding of a wirebonding production process. 
[Drawing 5] It is drawing showing the second bonding of a wirebonding production process. 
[Drawing 6] It is drawing in the condition of forming the stud bump on the electrode pad of the 
above-mentioned FRAM chip, 

[Drawing 7] It is drawing showing the condition of having applied liquefied resin adhesives to the electrode 
pad forming face of the above-mentioned FRAM chip. 

[Drawing 81 It is drawing in the condition of having joined the semiconductor chip on the above-mentioned 
FRAM chip. 

[Description of Notations] 

1 Semiconductor Device 

2 Film Substrate (as Connection Object) 

3 FRAM Chip (Ferroelectric Memory Chip) 
3a Gold bump forming face (FRAM chip) 

4 Semiconductor Chip (as Connection Object) 
4a 

5 Gold Streak — Wire (as Gold Member) 

6 Liquefied Resin Adhesives 

7 Stud Bump (as Gold Member) 
20 Terminal (Substrate) 

30 1st Electrode Pad (1st Gold Bump is Formed) 
30a The 1 st gold bump 

31 2nd Electrode Pad (2nd Gold Bump is Formed) 
31a The 2nd gold bump 

40 Electrode Pad (Semiconductor Chip) 

40a The bump terminal of gold (semiconductor chip) 
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[0012] ±fatgfiK(D?S^^{*^^ >; ^ ::^<Dm^fi:j 
10 ^(fCj:^xmf&^nxi.>^fcib. U^(DT)V^^ 

(fC^oxmitm^m^-r^fc^ffcmm-r^^Si^iiiiC:;/^^ 
[0 0 13] ^nd^m^mtox^m^^^^^umT^ 

it^^—f^tmnvx ui^'^xi.^fcfc^t^. ^m'y-(^t 
mm^<y \'^<Drs(Dmm?^&^. mitm^m^ux^v 

[0014] ^m^^Mxit. ±i^L/cJ:^fc. ±iams 

40 tiXi^^^CDX. 4^>r^-/ >^^B$tc_bia?Sil^ft^^U ^ 

>; ^ >^oc*jt:t'5>±fa^'7 >f i-;i>54^>T^<f 
ti^^mt. mitiiri^<i^^&w^>y'x$>K>. ±fa^ 

^imLxm<tmim^i'i>ti.^^fcc^i$>^K^^m 

<b gigSk: ^ u r {^^T -5 X :^ ;m-*^:{g-» 5 ^ c <h ?:i^r' 

50 (^<b^) xh^tc^. '^^(o^m^mom^ itct^ 



w 

5 

^t^t7)\^i^0A) Kitb^r/jN § ^j: X ji =f #-^cc J: 
r ±iB^sj>' ^' > i iiB^^s 9 ^ -v- i ^.^-r ^» C <!: 

[0 0 1 5 } CCDcfc^tc. :^m^mv{t. /h?^cx^;l/ 

/ci^iTO-iso •cggr«jf^:<>^;f:^^cc^j:a^,^ 
5^^:':^'C^-:>r*). -ecD?^^ti?'«c 

[0016] *f^bl^llSS(DJf$^CC4sl^Tt^^/c. *trsi 
[0017] ±nmi&(0^mmi^^^ U ^ ^ :/cDmmfi^ 

^^•rso 30 

[0018] C<0^'>rj:^m'^W^'^V^y^<om^^ 

[0019] ±i2X^-:; K>'^*>:7■^/^0r±iB^M>'^*> 
:7'i±iBSm^^C[)^^i€:}gi^'r^ii-&tC(i. tcL 

CCDit. ±fa;^^ y hV^'>::^?55ffi^S^JoItg<^:$nT 40 
-5. irAd:t>i^. ±ia^^vs>:7-<i:±IBS^^*tll^1J!l<D$S^- 

n/c<5S75^®iR ?n-sc'<htci;o r±ia?Si§m^ ^ v 
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[0 02 0] ±iBX^?-:^ hV^'>:/<i:L/rti. 

S<!:-r'2)iS^CCtJ, [5lCX!i^4sl>r±fa;^:>-:' K^'^'V 
0 0 'C^SC^JiPl^CC J; ^Ttf ^ S<D*>±KEOilO -C^ 

0. ±iax^-y hv>'>:/4> 1 0 0'CfiScD»n«iK:cfc-Dr 
•r'5>xficc:tec^r±ia^m^^ ^ y'i)m(iC^ ^ 

[0 02 1 ] sf^bi^iyfefioj^s§^c4fcji.>r&3:$e)Cc, ± 
fB^il^*^^ ^ <; ^ y'cD^m^^ > :^j^fSM t . ±f a*t 

[0 02 2] tc^v. ±nE^m^i^^'^v^-jy'i^cm 

x{t. ±^mmmmmm(^cj:'z^xmmmj-:f>^i^m^ri^ 
n^cD^^f*^ :/cD-?'n-enoiei5S^^55^iita^fliSS 

[0 02 3] ±ai03^cJ:^^C. ±fax:^ V ^v^'>:7'(^. 

m&^^v^^y ^'^'^-'^'f A^^^iLWci. loo'css 

^ >t5/xeccgi#sii^rtft>n5±ia?s^^(* 
y ^ ^''iiiassmi^ai^icDKto^^wsigs^Scfc 
o'ta=Mi&^s^*. ±fa^m^^'j^vr^'^'7>ri'^ 

rnt^r. «^e«]S^^a^/cJ?)tcffiffl$n^±fa4i}flgi!{ 
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[0 0 2 4] ^>■i^5^. :^mmnoMmmWj>i'^')^-j lo 
[0 0 2 5] ±^Emmfm.^<o^'T-^^m<DJ<> 

M^m^ 1 0 0*Cfig«:^JPJ^Ufctfc«.-Cffl#iS^r#^'r 
30 

[0 02 6] *:^B^(Dll2<DffliJMc J:tltf . ±aiL//c 
[0 0 2 7] ±ia^3?<*^^{i. ±^ L/c^ 1 (DMS^ 

ii«i§^wr-5>or. ±2^(^/c^icDfflfJMcciat8^n/c 
[0 0 2 8] ^m^m(om^(omm^^t\u. ?ssfm» 
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«m^y +/cC<b'<D^a**S-rc <b(c J:^r±iali@>'^' 
[0 03 0] coct ^ /cc^m-^ =%-xfiti. sm®rBi;&5 
(om-^k^nrnwa^t^ 1 0 0 wrr-^*? , ^/c. ±ia 

[0 03 1] ±fB;^ ^ F>''^'>:?*^±fB^S>^^''y F±:(C 

wmtsim'^(>c^-^x<i=t'>c.tf)^x^h. m:W^^\^. tc 

t^^tiiXT(D<i:^tiCiyX^nt^ti^o sr. ^^f^yi 

<D9cmu^7km^rj:^icj:'^xmm^m^^xmMif^m 

$■^^rJztBm=S>^^•'> \'(iC±^E.^7fi^ji^J£Li^^iXMm 

86 $ 1^: -5 C <b o -C ^=6^ ^ ? I €r ^ ^ S c <b t c cfc 

[0 0 3 2 ] C(DJ;5^. ±13;^^ -:' F>^^'>:7'^^. >r 
i-jJOr'-^ >i5^X?i(3D:7r-;^ FiJOt^-^ >^^iBSl5l^ 

^SiiS-r-SK^^'Ti'^^-r ^i^^XS^Oiik^^S/jrJi'&Cc 

rfe/cc<. c7>r-V'^'>-r^>yxfi<b[5iDXiitc*5i^r 

ilBX^-:^ F>'0>^*JfJfiX'r'2>Ci*5-C^So fj:^. ± 
fa^i^c7-r+t3:. ±tB+i'h-^UO±S6tcj:6r. 5^:^ 
ttCJ:^xmmi^xhJ:i^(Dm^'>iXiyrj:<, , $/c. ± 
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[0 03 3 ] ^tL\.>mm(Dmii^tc^^>xitt. ±nE^m 

[0 03 5 ] ±aiL/cJ:^OC. ¥^»^^(Dl{3tXfitc 20 

^ y'^mmM^^^ 1 0 0 'cgaocftn^ift-r timf ^ c 
i^5-c^. ±faj^t$f '7 ^v^*>7'^> i o o -cgsojo^&c 

ior^f 5Ci:&^!-C^^. tKDfc^. 1 0 0 -CggcD^ 
>7^-/ >i?^Xfi-^±iB:=^i5? K^^*>:7•0^Xli^lMDX 

^ V y't±^EMm.^tmmmm^^ 1 0 0 -cm^xm^ 

^ ^ 'V y'<D^m^^^it{yX L^'yCthfj: 
[0 03 6 ] *^Bjcr)^4CDfflmw: ?SSfm» 40 

»; 5^ 7 :7'(7:)BfT^fi[g;c#M^^'>:/^J^^t-€>Xg 
<!:. ±tB^^>'0:7-Cc^ta7^i-(D-i^P?:g^SSr^X 

. ±iB^t3ffiTtc^.|g y ^ i-cD{te^SP^Si^r ^X 
lit, «:^t?C<h*Ci'$:m<h-r^. *2g»^gCDSS{ 

[0 03 7 ] ±iB»i^:^ffi«:4bair4>. 
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[0 03 8 ] m^c. ^^mmi'Ckt. ^w^i^y^^my 

bfc<t^^. ffi#ig*f^#-r^Ci?:^^Cl oo-cfi 
j^i^fbor u * ^ c i J^j: < *«»$?S^SJig'r ^cti)^ 

[0 03 9 ] *M^B^cD-e<7)ffia:)if#®*5<fcc/5pJ,«;^Ji. m 

[0 04 0] 

[ 0 0 4 1 ] EI Hi. :^m^mf^cm^mmwmm<D~m 

[0 04 2 ] ^ l4fcJJ:o'02W:^*rJ:^w:, itaiJ^zSi^ 

c<d:7 JUASS2 xcc^^^n^^simf*^^ y ^ 

y • ^vy\ JUT rFRAM^7:7*J ilO) 3 C 

7 4 <h ^ m r :^es^»iS ^ -c I ^ 5 . 
[004 3 ] ^ l:te<tO'^2CcM<^nt:i='^<i:^tc. 

±13 ^ ;uAS=K2<oM^ssR^t^. ^n-en4o(Da:5i 
^gi5{4ic^j^rvLTffi^2 oj&^st8{@jf$j?x$nrci^o c 

-^tifcM^^t^^ 2 i±ia>' ;l/AStg2cr)Tffi^?fJ 

j&'^nfc'^^-)\^^mi'U2\t^m\^x^^. ^>■^^^ 

±fBffi^iS^gB2 2 <h±iB;}<-;i't^^^gP2 1 t\t±lE 

[0 04 4 ] ±fBFRAM^7:/3{S. ^m*CD]gl^5S 
0. 02^:M<^n*Ctr^-5»ct^«:. 'ecD£M3 a(DMffJJ 

gf5w:(*. -en^n^ 1 7 k 3 0 *5<tcf»2 
nri/^-So ^>^&6^. ct^60S^s^^•7 F3o. 31 

±fBFRAM^7 >^*3tc— «i&iJJC?gfiS^n/c0^U 

^ct^HSS^T-t^e^jtc^jiuri^s^ ±fB0i*>cfci>' 
m2 m^-^ 7 F 3 0 . 3 1 ±K\t. v^^mri-tsi t 

UrSl^S^>'^'>:7'3 0 a*5J:0'm2^K^^'>:7*3 1 a 
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[0 04 5 ] S ltecfca^2(cS<^nrC^-Scfc5CC. 
±sa -r .'l' A Sfi 2 CDS^ 2 0 i ±?a F R A M ^ :7' 3 

-So ±iaiS-? 2 0 <b±IBll 1 ^S^^^->:^3 0 a icr)^^ 

^rv ::^3^d<fccf >'^;UAS®2^^i*}jnfgiur4d^. ^ 
-Yi- 5 ^±faF R AM^ V :7'3 (DH 1 >''3 
0 a^Sl^^iitd-:^ -Y.;UASK2c^^t^«^a52 2Cc^ 

[0 04 6 ] ±iSU/ccfc^CC. Se^fer^i, ^^fi'^JOT^ 
^>t^*tl^!B?^. /c<bx.5^2 0 0'Cfia^'C»Dl^'r^i£:^ 

n/c^ 1 ^®>'^' K 3 0 <omvct^~^tm^^ 0 * 
m<Dmm\t^i^!i> ^^<r)vz:^^ M.mitm^m^'r ^ 

C 0 0 4 7 ] :$:^ff^,@(D±iaF R AM^ y ^3 <b±i2 

3 0 a;^^sffM3nrCi-SCDr. ^>7=-f >i5^B#tc±iBF 
R A M ^ •> :7- 3 ^»niSi L/cfci^-C^ o r t ±iE^ 1 
>'>''y K3 0*5K^t$ti^J:^>^j:^,^tiSHC Otc< L 
:0:>*>, ±IB®1^S{>'0:7'3 0 aii. gg^b^ntc < t,^^ 

-'^'>r?^3 0 ai±fB^.=S':?-fi-5i(^)«.^CC|^LT{^-5 
^ ^* > 7- 3 0 a i ±iB^)S 9 >f 5 <b ^gSf ^ C <h t 

[0 04 8] 02«:a<snrc^€)J:^»(c. ±ia*zif* 
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:/3(D»2^SS!>'0:7'3 1 aCC*fiSU:^cgg{i^C^n-en 

K4 07)^5f5^$tlTfcO. C 
F4 OiiCCt*. ±IBiS4 B,i)^hm^L'X^n(0^'^:y^ 
4gT-4 0 a^sjf^^^nrc^^. S*r^t*^<b$n/c±iEFR 
AM^^:/-7-30m2^SJ^Or'*3 1 a <b±ia*^t*^ 
7'4<D3feKO>'^'>:7'i^^4 0aiCDra«:ti, ilBX^S?-^ 
K^<>7* 7 ;&i/r^ES ^ htiXio 0 . ±ia^ 2 
3 1 a <h±ia^S?C0>'O:7*4gT'4 0 a £;<>5J:iax ^ ^> K 

/•?>:7*7^/hur^^wtc2giM^nri^-5o 

-5. ts:^. ±sa*^<*^-^r7'4iur«. /ct^tiiia 
i,fc¥RAu^v-:f3^umrhctt^x^. ^tc. 

[0 04 9 ] ±fBFRAM^-y:7-3<h±ia^2g^^^>:7' 

4 1 (omm.^mmmmx'{t. Jiiam 2 k 3 1 ± 

icm2^m^^>y'3 1 a;5»5ff^J?g^nri>S/td?). CCOI^ 
2^g{/^'>:/3 1 a^<i:-:>r^2mS>'S-^ F3 1 
20 n-C«ii$n/ct-^»i^n. ±fBl^l^S^<-:' K3 0<h 

mm(^. ±^m2mm^^y F3 if)mit^tixot'?c 

tt^\B\M^tiXi.^^. Htfc. ±iBI?2^^>'S>:7*3 1 a 

h±tEm 1 >''3 0 a tmm^^^c^'yxmf&^ 

26. ±fall2^M-/'^>:^3 1 aiX^y F>^^'>^7<^:0^) 

fcit>. cntbcommicmLxmim^m^r^fcmcm 

[0 0 5 0] e:<0J:^tc, ^mi^BIBx^t. ^^h^/jrx^ 
;u=t^'cD{^^Cc J: -^-cital^ l &m^^>:^3 0 a tifa^ 
^.'7-Y-\-5 i^. Jiiail2^ii/<>y3 1 a<b±ia;^^ 

F>'^'>:7•7<^:^S^•r'SC:<^:;&5r^-S/c^&. ifBFR 

hfct^^X. *|ytJf5JS|-Cli. /ccb^ 1 7 0-1 8 0'C 
mSXm'^t^^'fci'&liC U ^ f^CC§f \.^¥RAM^vV'3X 

(h±ia7 ^ JUASK2. *-5i>ti±ia¥^i*^*:'7'4i 

[0 0 5 1 ] ±faFRAM^'y:7'3i±sa^^<*^vy 
4iCTB^(Z)^»e^j:^j:S^fi. y Y ^^>y'm>LX 
50 ^ft:>nrCi^CDt3:±iS(7)iiOr*^755. 0 2cca<^n 
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[005 2] tC^r\ ±^EFRAM^vrf3(tCm^ 

n\t. ctxhi>^^'^tntc^Kid\.^x\t.. iitzmmm 
im^\Bici:^x^^mi-t^^m^nhctttj:^^ 
[005 3] 0ifcj:aq^2tc^<^n'cci^. fra 

® ir' 5 x.i^ 4^ t'CDSJflltC cfc r 

^}mti^^c^-:^xm}&^tifcmm^<^^^-^^B i tc 

[0054] ^^J:4cS, ±ffi¥^^^ yZTACO^'mm^'^ v K 

4 o±^^g!(D>'>'>r?'ffi^4 0 a ^^jm- ^t^'^f^^u.m 

[0055] ;XCC. la 1 *5i:0'!M 2 CC^U/c^^^*^H 

[0056] ite^^^ti^s 1 (DmMirmu. -Lisf r 
AM ^ >^ 3 (Dmm^&i^mcm i ct: o'^ 2 > r^' 3 

Oa. 3 1 a^Jt^^T-^XHi. ±fS >^ ;UASS2 <b 
^j:^>-^|t;gR^t^fli^ ^ 2 A(DRffSSI5{4^^t^^ 
T-5B2 2^?i5^'r^X?Ii. _hfaFRAM^-y7^3<h± 
ia:7 ;UA 2 AOfit*:4g^gP2 2 tCOm^^Uv ^ 
CCji^rSgSr-SXHi. ±gBFRAM^-^^'3(Dm2 
^^/0:7-3 1 a±^ffiffi^ff^pJte:^cCX^^3r hVN'>r^7 
^?^l±lff^fiST^Xfii. ±s^FRAM^!y:/3<D^g^>'^* 

>':fnmm (i®) 3 accttwcz)S«so6^^^'r^ 

Xfli. ±feFRAM^tyP^3CD^2^S^^^'>:/3 1 a 

r^Wi-r -Sit fete. ±f2^2^S{>'S>y3 1 a iifB 
^S!(DA>:7-JSg^4 0 a<bcDra(c±fBX^ K>'^'>:/7 
^/raE^-tfSXIIi. ±ieFRAM^-^:/3 i±fa#^ 

[005 7] 
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v^rj:a(o^m(>c^'oxnt>tii>. M:Wm^\tt. tc 

0. 3 li^^mt^i:'>tj:Wi^xy ^ h\yi^:^vm^BfS. 
t:JliiL/■c±i^sms>'^■^-^ F 3 0 . 3 1 ±k:^y 

^2^M>^^'>::?'3 0 a. 3 1ai$n. '^7x/^^^lli■r 
-5C<5:^J:-:>r^l *JJ;0*^2^M>^^'>::^3 Oa. 3 1 
a^^?^^gnfcFRAM5^>:r:/3 3^^ff 6n^o| .h 



ij^b??cl^;&^ ±faFRAM^-y:7*3C>ll 

lteJ:0'm2mffi>'^•v F3 0, 3 lCC^lfcJ:i:^®2^ 
^>'O>^3 0a. 3 1 a^m-rSX^^S. /ci^tfS 



fS^^ft^-^:^4^^®^<D^^'>:7•^T4 0 a^J^^-r^ 

x^i4>gIfil^cbr^f^:^n^o 

[005 8 ] CCDct ^ i^cC^m-^ V =^^Xfi{3:, ^wmit^ 
. (Om^\iMSmMW:l^ 1 0 0 'CtlTr&O . ^/c. iiB 
*:)nacor. /c^;l±fB^m@>^^"-^ K 3 0 . 3 1 tmA\L 

fe. s^^^±t^&^@^^•-^ K3 0. 3 1 ^mvcMtm^si. 

$n/c±f^•s^s^>^^'>:7•3 o a. 3 i aii. ±tas^® 
/^' K 3 0 , 3 1 (o^mKm\Mt^h ^ nrt.^ 

0. 3 1 iMSf^s^gs^n/ctRSg<!:^nri^2>o 
[005 9] iLt^^ymwm^y ^ ;u a 2 a tcpit^^-?- 
gP2 2 ^w^m-hjLmt.. Jcimmy -< 2 A.cD^ffi 

30 mm. $>^imcvDrj:^<D^^(c^':>xmti:e 

^rfft^n-Bo c<DJ:^tcur±iawt^^$P2 2 3^>5?^ 

^$nfc±fa:7 ^jUA2A±tc^3:. ±fe»lte<l:i>'ll2 
^S>'^'>::^3 0 a. 3 1 a*5fl^fig?n/cffi (iffi) 3 a 
^^iasjcKgtf J: ^ U r or F R A :/ 3 ibmm^ ti 
X^3<Oimt:^ri^^ ,a^*WCC^i. ±iBFRAM5^ry 
y'3(Dmmt. ±fBFRAM^->^ >'"3CD— ®. fc^lH* 
±n^y ^ ;i/A2 AO— ffi^c. S?t^^/ct3:2^- ht^cD^fli 

mmmme o^mi^fc\mmiyfct^mx±mF ram 

40 5^ :/3 *±iB:7 -< ;v A 2 AiCcigST-^ c iCc J: 0 ?t 
[0 06 0] CCDt ^&C^ffl$<aSt«fll«^Si|6 0 i U 

r^. /c<b^lix;}<+MI}fli^^:7xy--;i/<»«g3^cC<b'<Df^ 
ffi{btt«ffl§>&5^^f6n'S;&^ f^ar^cfc^tc. ±fBFR 

AM^ V ^3 <b±IB¥aS{*^ -.r y'4 i/>«««^J6 * 

sffc;-r-5^e}fl§MS«SJj6 0 ^m<.>^<oi)m^ co 

m^^Ciit. ±iBFRAM^->^7*3^±t3:7 ^JUA2 A± 

50 (fcm^r^xm(fCii\.>xmmoxmmmmms o ^mit 
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[0 06 1 ] ±iBFRAM^--;-7"3 i±ia:7 ^;l'A2 A 

(om^ 2 0 i cDr^^^,« 9 -Y 5 cc J: o r mmr ^ urn 

±ia F R A 3 :te<i: D^ilB ^ ;U A 2 A JfJOlft 5 

tlx 1 0 o-'CfiScDtascc^r^o S4tca<^nroi 

bO^^ltmu ooita:? ;U A 2 A (DSttffi^SP 2 2 

r±iaaE«^^si52 2 <D±m(>c^m^ ^^bo^Ki^i^ 
li^ui^^ hm^mmm^m^^T^ c <h cc o nt>ti^o so 

±f a^=^ ^7 ^ 5 0 ? tifcm^ffClit . ±f a=^ -r f 
^ «; 8^>?.*-7-r K^K)$-tf'C±ia^'7'i'i='5 0*IEU 

[0 06 2 ] ®6^^ri:^tc. _hfax^ hVN->>''7 

fcmnmm<D^^^-)\^boa.^. ±n^m2^m^^>y'3 

1 a±iCGELWt:f. ±fa^5j<-;U5 0 af)^^±(fCmitO 
'J 8 ^ ± Sb 5 # -5 c <h { c J: o r ^ 7 >r -l- 5 0 ^ ? I ^ ^ 

[0 0 6 3 ] CODcfc^^c. ±iax^'v K^^'>:7'7{i. 9 
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ai^iiST^I^SCc. ±iEcDct:^^7^-V'Ji^">r 

-5Xfi^^fJ^ig:t't^^-c«>>i< . '7^i-*r>-r^ >yx 
m^mcxm(^is^^x±nE:^^ V K>'^'>7*7*0^f 
C<?:7!»s-Ct'5>. ±ia^^'7 -^i- 5 0 Ji. ita+t^ 

0[)«li^Sr'4>«c< . ±ia^^'-;U5 0 a^EEU 

m'2>i^^c±ga+'^ b'-^ y 8*/^ur®w^g^lat^*fl•^ 

[0 0 64] S7tC7^^'rJ:^CC, ±iaFRAM^-^:/3 
<D^^>'^'>:7'5^^ffi (^M) 3 a(C{|«gS{(Dg^S»J6^ 

mm-r^xm^t. gi^fest^r3^f#^9tctgg$n. ±ia 

FRAMe^':.r^3rj:<fc';0iJjn^.^n/c<^fiir^f:bn^o C 

mmrj:i£f)i«mx$>^^ ±MEmmmmme{t. tc^^^t 
miKt^tix±ME:mi^^z^m2^m^-^>^3 0 a. 3 

1 a^m^<t:^<tCLX±tEFRAU^^yy'3(0^m^-^> 

[0 0 6 5 ] S8tC^T^^^. ±iaFRAM^*:/:/3 
(D||2^M>'^'>^■3 I a<h±ia4^^f*^-^:7*4CD^K<D 
>'^'>:/^^4 0 ai^*ffSjt^i-r^<hi<^>^c. ±13^2 
>'*3 1 a <i:±fa^S^CD>^^*>:/^^4 0 a tom 

K:±fa;^^? F>'^'>:/7^/^aE5•l±^x^i^. 5:J5^9 
(icmMi^tifcixmxm:>ti^. ccDxffts. ±§a^^«^ 

^ 4 ^ ±ia F R A M ^ -7* 3 (C IE 1/ ^ C i ^ <:fc 
^ v hVN'>:7'7^c^or±faFRAM^-^:7'3±CciS^ 

j^^n-sii^)^. ±fal^2^s^>^^'>:7*3 i aiita^ 

^(DM'>r'W4 0 a <!:a>rBl(D^M;^j:^jl;!>5|EienSo 
[00 6 6 ] ±ia;^ a? V ^V^'>:7"7^3:JEfil^0pTt6<^: ^ 
nrC^-SCOr. ±fa^^^*:^'> >'*4^±fBFRAM^':^ 

y'3^'E.\j¥iWcM^Wit.. ±ie;^^'> hv^'>7*7;^5JE 

^ff$T-SC<b^<i;0. Jita^FRAM^*:':/3 4fc?cfc?>' 

:/3 1 a ^±la¥^<*^->''^4CD^^CD/^'>^$S^4 0 
a<b(DPBl^c/rffiT'5>^^ K^s>::^7CcJ:orJ1^efH^S 
tm^-^fx. ilBFRAM^^^ >^3-?>^^(*^-v:/4j&^ 

AM^-^:7'3CD^^>'07'JfJja® (^®) 3 aCC^i?^t^ 

Jite^^nrc^-scor. ±fa¥^tt5^->':7"4*^±ieF R 

AM^->;r;*3±^fg5:H5F$n/ct*;SMrti, ±faFRAM 

^ :/ 3 ±ta^^»^ :7'4 i om^mm^mm 6 



17 



[0 06 7] mnkOtJi^^i^^ igfiF R AM^ >^3 <b± 

CDC t«.j:Kim^m^mmtr6c i-ct? lo 

h ^ > ;^ ^ T ^ cc i: r ±f e F R A M ^ :7' 

[0 06 9] c<D^'?(tc. ±i^utc^mi^mmii<Dmmi 20 
±ummy ^ )\^^ 2 A--cD±iaF r am^ y 

3<Dtgg, ±iatMfil:7 ^;l'A2 AiiiaFRAM^^-^^:/ 
3i0O7'r-V'^'>7^-Y ±tHFRAM^->:/3i_b 

iB5:J*&9k:*gg^n. L7£»fc 1 0 o-cs^ccjn^^n 

-fd^m-C^ijf^n ^<DX\ giCCl^ t ^±iB F R A M ^ :7* 3 

mi] :^mmM(^m^^mi^i^m(D~9i^mirmmm 30 



(10) 11-12 15 0 9 

18 

[m3] S:RwV(<Dy ^;UAOCFRAM^-> ^''^J^^^ftS 

[05] y^n^'IOr >i5^X^CD-fe/3> K<J<>f=^ > 
[0 6 ] ±gBFRAM5^-.^:7■CD^®^^'•:; K±^X^'> K 
[07] ±IB F R A M ^ y^comm^^ v K ?gfiSffiK:?Kt^^ 
[0 8] ±MZ?RAM^v:fAit^^^m{^'^v':f^m^l^ 

1 ^^^*gg 

3 FRAM^^>:/ C^m-:^^';^-^:/) 

3 a ^^>'^'>:?*?f$^® (FRAM^'vV'cD) 

4 V (.mmi^^t 0X<0) 

4 a 

5 ^y^-^ (^mmutox(D) 

7 y (^KSmiUrcD) 

2 0 SS^^ (SSO) 

3 0 mi^S^^'-:' K (^l^M>'^'>r7'7j>5ff^^$n€>) 

3 0a mi^w^>y' 

3 1 m2ms>'^*•:' K {mz^m^^iy-^mm^tih) 

3 1 a m2^S^^^'>:/ . . 

4 0 V K 

4 0a ^mo^^-oy'mi^ (mmf^^ y y'(D) 



[02] 



1 

40a 40 4 4a / 3a 40a 



I^m^ 11-12 15 0 9 



m 1 ] 




m7 ] 



(12) 



#ea^p 11-12 15 0 9 




^50 




